ELECTRICAL CONDUCTIVITY OF FLOWMETER TUBES
Sir,-It is well known that inaccuracies may occur in flowmeters as a result of sticking of the flowmeter bobbin. The electrostatic charge causing this effect was investigated by Hagelsten and Larsen (1965a, b) and Clutton-Brock (1970 , 1972 . Clutton-Brock demonstrated that a tube coated with a thin film of stannic oxide and with the conducting layer earthed by covering each end of the tube with a thin layer of gold would prevent the accumulation of electrostatic charges.
Since 1974, the British Oxygen Company has made available flowmeter tubes which have been pre-treated with the stannic oxide coating process with gold-coated conducting ends.
It is important to know if this procedure provides antistatic properties of long duration with normal use and if the conductivity of the flowmeter tubes may be checked easily as part of a normal, simple service procedure. Therefore we tested all treated flowmeters using a simple resistance meter (Model 9, Mark II Avometer). Electrical contact was made by wrapping aluminium foil strips round the outside of the tubes.
Forty-one flowmeter tubes were tested (table I) . The electrical resistance of the tubes varied from 800 to 550 000 Cl in 40 tubes, and one carbon dioxide tube had a resistance of 8.8 x 10 6 fl. This high-resistance tube had its resistance confirmed using a Keithley electrometer.
Despite the wide range of results, our data suggest that electrical conductivity does not deteriorate with time, frequent use or the presence of nitrous oxide and oxygen. A single carbon dioxide flowmeter had a high electrical resistance, probably as a result of imperfect stannic oxide coating from the factory.
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The bobbin of a flowmeter has a capacitance of 1 pF (Clutton-Brock, 1972 ) and the typical electrical resistance of the rubber seating on which the flowmeter is mounted is 10" fl. This leads to a discharge time constant of 0.001 s. Clearly, this time constant should not be increased greatly by the additional resistance of the flowmeter tube and, even with the highest resistance found, there would be no such problem. The adequate conductivity of the flowmeter tubes tested prevents the build-up of static electricity in the bobbin with sticking and inaccuracy of the flowmeter reading. Such inaccuracies are large and could lead to a patient becoming severely anoxic (Clutton-Brock, 1972) .
These results show that treated flowmeter tubes effectively prevent accumulation of static electricity and that the conductivity of the flowmeter may be checked easily by the service engineer as part of his normal maintenance schedule.
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